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.M. - | 

3fe *** nfia*^* ^7^fx] SjI #*l*Hr*l *a)o] ojcf. #7l fixjA ^^7| fl« 7 )# 

& SKE*1* 1032] ^°<HH ^1*0^ 104t 7fl^*H ^#3tT 7ll0)E^H]- 105 3} #7) ^OlE^^uVB}. o]o^ # 7 ] 

71* <g#4TT £^^4 1264, #7l TlMm^^ ^ ^l^Hfl- ^^7, # 7 ) ti}£^^o| of A}0}±$] ^ °J 

* S ^^43 ^^7} Mtsls^ *l|l^f- llH *112^<S4 1074, #?1 ifi:E*fl*4 a}o]h^-^ 

<H1 *ll*«|* 111* *SM #71 1034 3^4£" #7l a^S^ 44 t-fl o] Ef^-^n]. 43 ^ aJ. 7 | ^]o]s] 

g a o V1 ^]2^^HV^ giL, #71 tflo|3^44 oJ«. ^ a o > 7] OJ^^ADVO] ^o o V«. 7 ^ ^2?^* 112 

7V 1094, #71 ^Z^S-fr f-^H #71 ^13^4 4°fl ^4£r $-±3^ 140* tMJI^jI, #7l 

€3* in4 *il2^t ii2i 4§H ^t4^ fcg'f-fc *ia £44^ ^#€4. 
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H 2^r H 12] flS-f- ^t}^ ^E^l*]5] ^Hl^l i+EMfe £^o]j7 t 

£ 4^r ^H^AlS] TMJSM fl« ^S] Tfloje^ « tiM^* ^^o] *^S)o] flfe ojj^A] 

S. 5tt £ 43 I - I ' 4^ M-^-M)^ Ji , 

£ 6* £ 4^ n-n' -a* 4^ «<a-*H M-tMfe- £^^>l;n, 

£ lOa-JE lOe^r £ 95] DI-IH' *!* 4-e} M-EHIfc- ^£°1jL, 

£ lla-S. lle^ £ 95] IV -IV' 4^ M-BMfc aflaSH ^^J£o]ji, 

£ nh £ fgs] ^^* -a*a*M cq§ 

I, 101 - 2, 102 - *]*1^ 

3, 103 - 4, 104 - ^ll^^q- 

5, 105 - ?flo]H^o|- 7, 107 - ^12^^4 

8 - ^*H2]-olt}] rflolE]^HV 9, 109 - *)l3*l<3^ 

II, 111 - 12, 112 - *»2S3* 

15 - s^o^h-^ 16 . Tt^cej-oiui $2.^ 

17, 117 - 7])o]H^E}-HelH^ 20, 120 - ^HH^^o] 

21 - ^WE^H^olul 25 125 . h^x^e] 

30, 130 - 31°) 3*1^^ 31 - tflolE^f-HeHti] 

40, 140 - 3Hi«^ 42, 142 - ^£^1^ ^o]iB^ni. 

43 - cflo]E-|^4 
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^ A ^b->i, a CflolEl^HVo) IT 0Hj-o] sfltgo. nfl TflolE^nj-o] o^tjLf. ^E)S}a) ^b}^ 7j cfl 

3<>14. 

£ tt'gS] ^ 0 M]^ ^Tg^ 3M. H 1 ~ H 7# ^jH^M ^^SAl^l^l ^£ ^ f-i: ^^4. 

G J*^±S. <^£ A l^*]fe 51 15] £)JLE<>M ft ^ 2*13, ^) 0 lS^±e}°J 204 ^o|e^^^°J 30*1 ji*>*W 
^^Slfe- ^^H TFT (Thin Film Transistor: 25)7} % A 3«4. *Z~A TFT 255] MWt >H°1 * »l±^2f tflo]El»1± 
5}°J 0.3. ^Mfoi <ga*ofl 3^3^ 40*] ^l^M 514. 

A cM 7iWS*1^4 0 J# T L *"o1-7l >Hlol^ ^H4°H 2 1°] ^O^^Olo] $4*£|jL f Aj- 7l ^o] 

A o>7l 7])olH^-^H^o]^ ^ cflolE^^-H^l^fe- ^^7l^ol g£«-6| a}^ 7l«2] 7>^x}e]^-«Hl ^ ^ TFT 4i*}l; 

tt^ S14. 

67fl^l TFT 7 } 31 « 5]*M T^fr 5L 2<H] SSl°H . a£*Rf PflSj *fl<>m»1±2KH ^s]fe #*H>U 

. bl.b2.b3.b4.fe- a ^^He}oi^o] <g^^}o|c}. 

A o V 7l^ ^^He}ol^ nj 5)^^ ^p-til^}^ ^eflc] qfl^^Al^] 7 j#<>j T^IMfl *}45] £ 45} 

^ ^£7} 514. 

A o v 7l ^^8^1^) 7]#£ 7flolE*^e}<y 20 S tflolt-I^^Sfo] 30t 5Bi*}^ 40 5 TFT 25 ^<>1 £}:fc<H fl]^ 

155} ^-^H4°l^ $\SL¥- 16-1: ^«1«"4. ^Jl 17£ ^jo] h ±E }h e) c Ajoju} . 

°1*>, ^^a^l^l 7]«s] ^)3:3}^^ ^5}c^ ^ 4 £] i_ r u}h} 44M)fe ^ 55}. n-n' 4 

4 44^1 fe S 6 ^-Jib-M A oH]bl ^^t>4. 

^^7l4& i^ofl t^^^ 21- ^SriL, A o v 7] a-Si** n®±3. ^ A J^H 3^- ^ A ^ 

°]<>1 A i, SiNx.SiOxf-^^ *US<?!*1- 45} Cr.Mo.Al ^^-5. o|^oj^i TflolJE^fc^ sf- ^^§H ^ A dl> * . 

^ll^^H} 45} 7flo]M^sv 51- 2fl€% A o^^ ^)^^t>4. A o v 7] TflolH^ADVo, <£* 9 7\]o]^*m 20afe 



42, ;HME ±E ]-He]E^ 17 ^ S A j€4. 

°]<>H, SiNx.SiOx o]^.o]^ z\]2*<£*\ 7-fr H 7a^ ^1 f^tW. A o v 7l ^2^^^^ ^^ofl^ JIMe^ 

2a ^sRr >Wm^BJ- 57]- £, ^^al^Ai ^a^H Mt^l "HSrll *W Slfe 

*l2«fl«t 7<H|^r ^ 50<>1 ^€4. 

§0] 42^^ 7*11 50*1 ^£]<>1 5U^r A cM»M ^]2^^HJ- 7 <H) fe^lfo] A } 0 )h X «* ^t A l?l7l 

3t> li# H^*}^ a °i1€^7> =Sf-^H >W^^r^* ^ A o VA l^]^M-, je 7b4 2°1 *fl2*!<S 

B> cflolE^^H}- 43t 50-1: **M ^H^^ 1 " 5^ tflolEl^^ 43°1 £ES]^ -g;*]j*)o) §*it>4 

°1°H, ^oiEi^HV^ ±?§s>\ ^03. q^sH ^I°1^h1±3K1 30 U A ±±#^ 30a, Sefl<y^^- 30b°+ ^HeW*l 
A <M pflolE]^H]-5] 2))^ ^Ajoj) o]SM TFT 257]. ^^S^l^l 7]«£] SM^o)^ 153. ^-^je^o]b] £)£« i 6 ofl 

°1°H , SiNx.SiOX ¥7l^°3?> D l H f-S] ^7|^^t°-i ^13^^h| 9# f^Sha. efl 

0 l^°fl TFT 5] E^o]^ 30b3 5L^°J ^7]- *H2^2j* 12* IT0(Indium Tin 

Oxide)^ a^^s] gge) ^^jl, n no^-fr ^El^-^H ^'HflW-'M SBi^ 40-°r 

^, ^HEW^S] 5)^.7} *§^S]^ ^^SAl^l 7l^S] 7l-^x>2]^o)]^. £ 6 2f £0] TFT 7} ^fl f. a TFTt 9^ 
^13^^H)- 9-4 ^£]if ^olx)n]. ) ofl^ 5 Al^Al2] #^^01^ £ 5S). §0] TFT7> ^7) TFT^ Heflo] ^ 

*^S)^ ^±^i^ 40^1 ^ A j^t:}. 



^ 1>^^1 5£ -^-^^ ^^H}^1 ^^4^1 ^1 tflo)E^^H|o] 4:H£)^ «J-x)s}^t-)l W 

& t^^l ^ ^^^-5] ^^^o)l ^aj-^ ^x)b-}^cfl oiu}. 
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#7l# £o] ^olS^^S!-§- -a^SH ZL 4H a^S^-g- nfl 3*17)7} f-*i4l7} £)£S. 

' ^^7]S1 ^^x>7> 1>aJS>x1 s>o^ ^]2^<a^S] ««*W7} U^C^ g£4§j. 

AV7l 1-3^21 3<34=)* , fr*l*>3'H °}i£L^2l ^7> &o) «1*J»>ltf*|# ^1^*}7) 4W*r 7fl°lE^AH|2) sijiasi 

.&■¥-•§"§• afl€l> °fl -£- A H *!^sH ^^*W<Ho> 5>JE.s., a ^ls^el^ S.-fs] tf7l *t2^«a«l-§- 

A o v 7l flHEi-3-#e]-§- *H n°]S.**qe\ ^$*7} $3*1 Tl^slx) <ya. 7V o. x) ^ ojo. 

HI $3*1 ^2]*>7l 4J*IH£- tflojEl^^ 4H 43$«4t 7fl^*H ^3*7 ITO^* 3« 

SitV, *7l 7fi°lS^AEV°l =g$** <g$S>7l 4Wfe ^cf«o, j^o) So] ^olEHli^o) 3g.£l ^4 §7fl t§ 



£ t<3£ 7]$ 4H ^2.^5.3. ^^*>fe- , 

A cM $£*flf">l «gAj£ 7 |j£ 0)0)) ^1*0^2} ^tl^^ ^^S}j7, A o V 7] ^1^0J^3} ^H^^nVA. ^gf SflejO. 
7] TflolE^^cq 0jJ=Li=. AI.7) ^|H<g^f 7l*H*H A o V ?l $H*fl#Sl §"£Jf2> *flS}£* ^^Hr £3. 
A cM 7flo|E=Ast g] o^^-Ar^ u}±3_S. SH A o>7] $£.*fl^21 <g Aj-olH .S^ofl °l£~g- 5L*8*fe $3 , 

$7] $£*fl#o 1 ] f-^f- ol^-o) 71$ 4)o)| ^12^<S^# ^^Sf^ , 

A o V 7l A)l2^<g^eHl ''l-gr 0 ! l>£*fl#2] °o l A>o)c a^o] ^f-Elal. A o V 7l 

^hi-2) <y^-s^°l tails* q^at^ 2$ , 

AJ-71 ^ll€^* e >l 71$ 41«>)1 ^2^H]-t <gAj t > ^ AlZl-SV<H Aj-71 ^l^S-^l S-*S ^ $H^5V21- =S^Slfe- Cfl«>lEl = 

^71 ■Sl^Hi-o] ^.jq^ 71$ 4H ^"aet* ^ A ^Vi, a *1l3<S , asH A o v 7l t-tolEl^ei-si ^-f- 53 3. <9^^^ 

^7) ^12§^*°1 ^ A ^€ »l|3 ; a < a^ 41°fl ^13^51-t %^tt * ^71 EflOlE^^Hl-Sl ^S). 

^21 Bt^# %^6->Jl, Jj-aH a o v 7) jj.gj^ ^7>S. ^"SHr ^=8* i^s>fe 5# 4^5.1 tW. 

^ 5^o.S ^ilaHlfe- ^^SaIaj-^si ^sfe- $£*t#2l ^«8-9-<H) ^1i^^d># 7fl^H-s><H ^-yslfe 7)|0)B^ 

5J A o V 7 | 7flolE^^3|- Olol^ A o V 7 ] 7)? V 41^ ■a^^BV3>. 

AV7I ?ll 0 lm^Hl- ^! <a^^^fHl-°r §2, A oM $S.sfl#21 ° 0 t A}o|H2l °J-¥- ?1 ^^^#^21 ^<=>^7} .VfS)£S 

^ A J€ 11213^4. 
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A <M <L>£*J*4 <$ 44H^f4 *Hl^4** ^44 A <M *>£.*fl^4 3%4b A o>7l *fl2*}<34 cq*] 44 

4^r44. 

^4 c-1)olEl^^^ n] a o > 7] ^2l<aH^ #4 tflo)El^^ oj^- 3] A cM ^1^4^^ ^ 0 o VJ f7} Mt^liE^- *fl2 

€r^°] 11^3 ^13^44, 

A o V 4 *fl2^*j£* A o v 7l *fl3*}<34 ^ch] q^sqfe- 5Mi3^* ^44oL, 

A o V 4 411^^4 *]|2^e»§<Hl oy^o] ^S]^- <a^^ -S-elSlS^ ^^i-l^- 5# 43°-^ #4. 

4*1, A o V 7l £^^44 5/an444 s])^ ^.03. S^SH r il°1^^4* 44^ "I $>0 4434 £34H 

4 £4. 

44, H 8, JE 9, £ 10a lOe , £ 11a -31 lie §■* 4^44 £ £^4 ^3 £43-4 4 *fli£^ « ^± 4-8- § 

.£ 8£ £ ^4 ^olH-^^yVo] zfltj^Eflf- 44^ 4JL, £ 9b *14^^4 9J rflo]E^^H]-^ 43341 

44Mlb ^S. 4i. £ 10a- £ 10eb £. 94 III -EI ' A d* 44 1#44 444b 4£?3 #3£4aL. £ lla~JE 
lleb £ 94 IV -IV ' A J* 44 «tf*H 44Mlb &^H44. 

£4. £ 10a ?i £ lla4 £4 ^7)# 10 ifloj u^f- I02t 3*34^1, A o v 4 4*1* $H a-Si%# ^£#4 *8€£3. 

*-S*H 103* S A jt>4. 

444, ^ 10b U £. Ilb4 £4 SiNx.SiOx-f 4^4*1 *I|l*! , a4 1044 Cr.Mo.Al 4^43! 7fl4M^4 

1051- ^ 3**W fl-Stt 4-, *Ull<a4 1044 44M^4 1051- *H€ lE § A <he..s. 44W4. A cM ?114S^-^4 
4 <H** ^4b ^14-^*14 l20ab ^2.^4 103 ^I<H1 *fli*}<34 1041- 1^§H a *£*fl^4 4J£4 § 

A o v 4 TflolE^nv 1054 4€€r £ 84 &4 >H°lH4±4fl 120 S 3fl42=«^ 120a. ^£4444 114^^4 
142, 7)]o]^±Bl-H4H^ 117 f£3. ^42-, A 0 >4 44^^491 120 oi ^L^ He ^ol^o) ^0]^^^^ 142 § ?j]o)E £ 
4m4E A i H7^r 3^3-^4 126<H1 444 45. <ai4£-^ ^S4. 44. A J4 9i^^4 126* 1>£^f|- 7flxHs> 
*1 a o v b))^ 44# 4i 

A o v 7l4 ^1°]H^^4^ t> ^ , 7flolJE^-^4^ 4^3^44 A o v 4 ti J-£^1^4 °o l 44 H &3*fl #^1- 4^ 

444, S. 10c S J£ llc4 ^4 SiNx.SiOx -f^-S. ^121^4 107* ^4^, A <M #^#4 

4 44H ^^4 ^1^4 1264 f^HH ill* 44 ^ A jl>4. 

444 £. I0d ^1 £ iid4 ^4 7114 ^^4 4 ^°Jt> ^^4-5.5. 4^4^! 444^4* ^4t> * £34 ^SlS. 
q^zW il\o}^*\±^o] 130 4i±^4 130a, nefl°J^4 I30b4 ^^444 44^1^4 8t %^^4. A o v 4 d)4 
4^^4* =D4^4b 43 < H14 lll4 ^ ^ °il 444 M#4b ^1^4 ^-S-^ 444^44 ^1^^-^] M# 

44 44^-5.5.4 °o^^5. ^44^4 «4. 44 A i A o^l °!«^4 4°fl ^ A J4b 1114 4^^ ^^^44 

4£4 4 a4 ^ A j444 1>4. ^} ^^^4 1264 ^ ^]4^^£4 0 J4 ^4 5m 444 ^4 

A o v 7l t||o|E|^q-5j sfl^ ^Ajofl o^].^ xpp 1257 } ti|=8fiAi^i 71^4 4±4^114^ 154 ^H44«l flS-S^^ 16 
44 ^ A ^44. 



A o v 7l4 7 ^ 43* 7^ TFT 125# n L/ 34^ 7fl43=^4 1057} <^1^4 126^5. S.^ £144 3itr A2 
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*<S°} i07°l *fl£-*fl *r, 120 5 ^-g-HeM^ Tflol^^HV H2 Al^o^ 

o]i 2RV ^l^l^n t A i*M SjI, ^-#3* *t<H #^.5. a ^121^hv 107 ^ TfloiH^^^j- 105 *M°fM X J<£*M7}- 

£ lOe S £ lie*} S°l SiNx.SiOX ^21 ^MIS** 21^ feH D lH £-o} -fr7) ;goJrq- ^oH^ ^]3^ 
^ 109t **WjL, Skfco^ 0 )* 15<H1 T^gsH xi^r TFT 2] HiH]<y#^ 30b^ S^^^- ^ ^HeJ-oj^ flsfltf* 16 
^1 ^^-^ 1262] *fll^*]* ill^-ofl *H2**1* 112* ^ * IT0(Indium Tin Oxide) ^^1 ^S^*! ^ 

A o^l SHi^l *»l€^* 111 S *fl2^-£ 1127} oj- cg^^av jjL££ IT05H:3^1 

A i oj«. 7> ^-ejsixi #± itohI* ^i^fc sq-sgofl « 394^4 ^7} i^jsH a ««^*M 

*J3S.M- 10971- ^£7> eIjl, ^^S^l^lSJ SM^tHJo]^ £ i0e5f £*] TFT7 > ^ ^ tft 

21 H31*] 3}^^ 140*1 ^£4. 

& ^1 AW 7]#§}^ £ 125)- S°l ^^71^- 101 ^ofl afll^^l 5flE^*H 1°1I^ D 4 1054 A o V 7l T^E 
o]o^£. 9il^H> 126^ fl^fe . 

^71 ^1*1 ^ nj ^^T^l l < 9^(^2^ < a^ V 107)1- ^ A ^>aL ^71 ^^HVof| ^l^f m-l- 

^^S'H *H£. A o V 7) 9il-?^Hj- 12621 A o V 7] ^ll^^^Ol tgAj^ ;g<£oV e| ^) 2 ^^^ 

a 3-^1 sflE^s-}^ tfloir^^HV 4 3l % A n v 4 * A H a tflo]E-)^H|3 o]]^h^ ^s}^ <S1^^ 
126*1 1^*31S|HJ* ^ , 

A J"7l CflolE^^y| $6$ &&%<&vl 1091- ^SKU, A ^7l JLiS^HM ^2^^* 1121- «^*H A J"7) CflolE^^n}-^ 

51 « °J-f^ ^7) ^1^H)-B1 ^Sl^l <^<^# M#Al7l^ ^71 Afl 2 ^^^0l ^^oj9> cqofl ^]3^^BJ- 

t ^ A ^U, a sflEi^^H ^^s]^ 140-2.5. ^ A J^2f ^ai<hi a ^^^^-21 



& tJoIh^b} 105 ^, 7]lolH^^el-<y ^H^*l^ TflojH^^cj z^Sr <£^^A 126* *l-8-*M *\ 
^^•1 ^^^l^ AJ.7I ^l^H}- 1261 ^AS. &el*Kr 51 ^^SAS. 

^ A 1, ^4^^^ 7Do]E^n^ ^ ^ojo^ ^xj7l7> «7]-i|Cl^£ A l5. £*SW 
^5>aL, ««7H o)« ^oj^ -o, ^04^7]- *a 3§ 1-x1 oj^cf. 

A o V 7l# 71*1 ^ A ^>^- =8S7H 2)t> 19121-211- *&xl^o_^M| ( ^2JS] ^^l^o.^ £]<>1 

8a« ^l°m^^4 cflolE^^HV^ 4:^7} » s ^^x] grjl, 3«Md #^*1 tffe- JL4t £1 »tf. 

se, ^^^^f^l 3H^^4 no^^^l sflE-i^ nfl a ofl^l^<Hl .v^ai^ « 0 >^l oi^o.^ 
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(57) $i L $l Bffl 



A o V 7l 4294** f-sW. A o V 7) ^13^<3^ *H ^mii, 

2. *h*mi h°h. 

3. J«1M 51*H. 

A o V 7] ^olH^nV^ ci)o)Ei^^£ ^oj^j. aio £ o}^ *}*r ^£a1#*) . 
71 Sg^^S] £££ ^^71^ **3», 

A o V 7l *||l«3* 0 l ^Aj^ ^^H| cqofl aJ^-^HM- ^^b'U, a ^-^H|t ^o] E^^nV o £ *A)o|| 

^71 C-flolE^^^ ^oj ^^^pj-g- ^AjSj-JEL, a o V 7 ) ^Jl^OjuVoJ *(|2^£# A cM C-flo]E-l^HVol ^ oj 

A 6 V 7l *1)2^* 0 1 ^ A ^ $H *A3-^hM- *$*§z>}SL, a ^ev-l: ^E)^«W cfloj Ei <3«£)^ 5}-^ 



A o^l ^)o|M^H| 3} <£^^H]-§- p}a 35 . A o V ?l AfolH oj£-^ ^*Hr 

A cM t>5E^<H) Ol£o) ±sg& 7}$ °H ^2^<gH>t 

W m%<&^ A o v ?) ££f- 0 1£<>1 <S aHh s^o] ^sia, a o v 7] 

434 ^>a^aL, * A H) A cM 4|*HW a £3*Hr 33 , 

A o v ?l «ag^^oi 71* 3<H1 *l)3 ; 8<SHb& ^ A ^>JL ( a ^]3l^^ofl a o v 7 i cfloiE^^pva] «ajf $! a 931^^^" 

^S] Sfliat ^ A J^JL, ^ A H1 a o V 7] ^£ *7^L ^b'Hr ?Ajo. £S^Rr ^1C £ ^ oJj^^Al 
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